The present study was designed to evaluate the reno-and hepatotoxicity effects of aqueous extract of Parkinsonia Aculeate leaves in wistar albino rats. Twenty rats were randomly divided into five groups of four animals each. Group 1 served as control, receiving only water and food, while groups 2, 3, 4 and 5 were administered graded doses of the extract at 0.60, 1.20, 1.80 and 2.40 g/kg body weight respectively, orally, once daily for 28 days. There were no mortality or behavioural changes in the acute toxicity study at single dose of 3.00 g/kg bw for the period of 48 hours. The extract also showed no significant effect on changes in the body weights of the animals. Alanine Transaminase (ALT) activity was significantly (p<0.05) decreased at the dose of 2.40 g/kgbw of the extract. Aspartate Transaminase (AST) and Alkaline Phosphatase (ALP) activities were significantly (p<0.05) decreased at the doses of 1.80 and 2.40 g/kgbw. The serum total protein and albumin concentrations were significantly (p<0.05) increased at the dose of 2.40 g/kg bw of the extract. Serum creatinine, urea and uric acid levels were significantly (p<0.05) increased at the doses of 1.80 and 2.40g/kgbw. These results suggest that the aqueous extract of P. Aculeate leaves may be safe to the liver but toxic to the kidney and the toxicity is dose-dependent.
INTRODUCTION
The use of herbs and herbal products by traditional medical practitioners and the public in the treatment of many ailments has been generally considered effective. Medicinal plants are plants which contain substances that could be used for therapeutic purposes or which are precursors for the synthesis of useful drugs (Abolaji et al., 2007) . Medicinal plants, since time immemorial have been used in virtually all cultures as a source of medicine. The use of traditional medicine in most developing countries as a normative basis for the maintenance of good health has been widely observed (UNESCO, 2006) . The plants typically contain mixture of different chemical compounds that may act individually, additively or in synergy to improve health. A single plant may contain digestive stimulants, anti-inflammatory compounds, antioxidants, antibiotics, venotonics, diuretics (substances that enhance the elimination of waste products and toxins) and alkaloids (GuribFakim, 2006) . The general belief is that herbs are safer than orthodox drugs because they are natural, but the fact is, herbs are neither completely safe nor poisonous. The active ingredients of plant extracts are chemical substances similar to those in the purified medications and may have the same potentials to cause serious adverse effects (Ahmad et al., 2006) . They are like other medicines; they may be ineffective in low amount, while in the right amounts they may prove beneficial. Their use in high quantities and over a prolonged period may be injurious to health (Lee, 2009) . Research have demonstrated that many traditionally used herbal medicines are potentially toxic and some are mutagenic or carcinogenic (Bangis et al., 2006) . The noteworthy contribution made by plant medicines to human health has led to its increased official and commercial interest while their toxicity benchmark depends highly on their purity and dosage (Ahmad et al., 2006) .
Parkinsonia aculeata is one of the greatlyused herbs in northern Nigeria. Its common names include; Mexican paloverde, Jerusalem thorn and Jollybean tree (Correll and Johnston, 1970) . It is a medium sized tree found sparsely in the region. It is used by the traditional healers for empirical treatment of hyperglycemia without any scientific background (de Almeida et. al, 2005) . In addition to these properties, P. aculeata has a wide range of pharmacological activities including antimalarial and antimicrobial properties (Diya et al., 2011; Spencer et al., 1947) . P. aculeata is a shrubby tree, 3-10 m tall, smooth yellow greenish bark, branches armed with strong spines of stipule or leaf rachis origin. It is often branching near the ground with a very open crown of spreading branches and very thin dropping foliage. Its leaflets, 14-40 pairs are distinctly scattered, 2-10 mm long and 1-4 mm wide. Flowers 2-3 cm in diameter, pod linear cylindrical, 5-20 cm long, 0.6-1 cm wide and strongly constricted between the seeds. Seeds are 8-10 mm long, 4-6 mm wide, green nettled with brown or purple colours (Diya et al., 2011) .
The amount of information on the relative safety of herbal remedies is limited compared to that of the synthetic drugs (Ernst et al., 1998) . There is lack of use of standard doses and the large volume of dosages used is difficult to manage by the body, thereby causing toxicity (Lee, 2009 ).The present work was therefore, undertaken to evaluate the effects of aqueous extract of P. aculeata leaves on kidney and liver functions in albino rats. The study has been approved by the Research and Ethics Committee of Usmanu Danfodiyo University Sokoto, and all applicable international, national and institutional guidelines for the care and use of experimental animals have been strictly complied with.
MATERIALS AND METHODS Experimental Animals
The study was carried out in wistar albino rats, weighing 190-220 g of both sexes. The animals were purchased from animal house of the Department of Biological Sciences, Usmanu Danfodiyo University, Sokoto. They were allowed to acclimatize to the experimental conditions in cages for a week prior to the commencement of the experiment. They were allowed to feed on pelleted poultry feed (Vital Feed) and clean water.
Collection of the Plant Sample
The leaves of P. aculeata were collected from the main gate area of the permanent site of Usmanu Danfodiyo University, Sokoto, Nigeria. The plant was identified by a taxonomist in the Herbarium of Botany Unit, Biological Sciences Department, Usmanu Danfodiyo University Sokoto by comparing with the existing voucher specimen (No. S216). The leaves of the plant were sheddried at room temperature for 16 days and then pulverized to coarse powder. Exactly 400 g of the powdered sample were soaked in 4 litres of distilled water. The mixture was filtered after 24 hours using muslin cloth. The filtrate was then evaporated in a drying cabinet at 45 o C to obtain a concentrated extract. The concentrated extract was reconstituted in distilled water to obtain the stock concentration of the extract.
Acute Toxicity Study
The acute toxicity test was carried out based on OECD guidelines (OECD, 2001) . Five rats were randomly selected and marked to permit individual identification. The animals were weighed prior to the administration of the extract. One animal served as the control while the others were administered the extract at 3 g/kg bw, orally in a single dose using intubation cannula. Each animal was observed at intervals of 1 hour, for the first 4 hours after dosing for any sign of toxicity and subsequently at least twice daily for the next 48 hours. The animals were reweighed to determine change in weight 48 hours following dosing.
Sub-chronic Toxicity Test
Repeated toxicity study was carried out according to OECD guidelines (OECD, 2001) . Twenty rats were randomly divided into five groups of four animals each (n=4). Group 1 served as control, receiving only water and food. Groups 2, 3, 4 and 5 were given the extract at 0.60, 1.20, 1.80 and 2.40 g/kg body weight respectively. The extract was administered orally, once daily for 28 days. The body weights of the animals were evaluated a day before the start of administration and then weekly. On the 29 th day, the animals were sacrificed after overnight fast under chloroform anesthetization; the blood sample of each rat was withdrawn from carotid artery at the neck and collected into labelled centrifuge tubes. The blood samples were then centrifuged at 4000 rpm for 15 min. The serum was separated from the whole blood using Pasteurpipette and transferred to plain sample tubes.
Liver Function Tests
Total Protein was determined by Biuret method based on reaction of Cupric ions in an alkaline medium, which interacts with protein peptide bonds resulting in the formation of a blue-violet complex (Biuret reaction) (Hiller, 1926) . Albumin was determined by Bromocresol Green method based on its quantitative binding to the indicator 3,3,5,5-tetrabromo cresol sulphonephthalein (Bromocresol green). Aspartate Aminotransferase (AST) was determined spectrophotometrically by monitoring the concentration of oxaloacetate hydrazone formed from 2,4-dinitrophenylhydrazine (Reitman and Frankel, 1957) . Alanine Aminotransferase (ALT) was measured spectrophotometrically by monitoring the concentration of pyruvate hydrazone formed with 2,4-dinitrophenylhydrazine (Reitman and Frankel, 1957) . Alkaline Phosphatase (ALP) was determined based on ρ-nitrophenyl phosphate which is hydrolyzed to ρ-nitrophenol and inorganic phosphate by the ALP at pH 10.4 (Kind and King, 1954) .
Renal Function Tests
Serum creatinine and urea were determined as described by Cheesbrough, 1991 , while serum uric acid was measure according to the method described by Jung and Parekh, 1970 .
Statistical Analysis
The results were analyzed by Analysis of Variance (ANOVA) using INstat3 software (San Diago, USA). Values were expressed as Mean ± Standard Deviation (SD). Differences in Mean (±SD) were considered significant at p˂0.05.
RESULTS AND DISCUSSION
The present study investigates the toxicity of aqueous extract of P. Aculeate leaves in albino rats. Acute toxicity test of single oral dose at 3 g/kg of the extract did not result in any death or observable, abnormal behavioural or physical changes, such as writhing, gasping, palpitation, or decreased respiratory rate in the treated rats. Therefore, the very high value of the LD50 (greater than 3 g/kg of bw) by oral route indicates that the aqueous extract of P. Aculeate leaves was non-toxic at the test doses.
There were slight and insignificant decreases in the body weights of the rats observed, which may be due to reduced fluid or water intake caused by feeling of fullness following administration of the extract. There was also no significant difference in body weights changes among the rats in the treated groups during the 28 days treatment period when compared with that of the control group (Table 2) . The biochemical parameters related to hepatic function namely; ALT, AST, ALP, Total protein and Albumin presented in Table 3 revealed that the serum concentrations of ALT and AST following administration of the extract were significantly (p<0.05) decreased when compared with the control group. This further decreases with increasing concentrations of the extract. However, the difference observed at the doses of 0.60 -1.20 g/kgbw was not significant (p<0.05). The levels of ALT and ALT in the groups treated with 1.80 -2.40 g/kg bw were also significantly (p<0.05) decreased compared with the control group. This may therefore, imply that administration of the extract to the rats has not caused any observable sub-lethal injuries to the hepatocytes or the bile ducts because these transaminases are intracellular enzymes that tend to leak out upon injury to the cell in which they reside (Yusuf et al., 2012) . AST and ALT are good indicators of hepatocytes damage when they are determined together, but ALT is more exclusively important in liver function than AST, as the latter is also found in cardiac and skeletal muscles, as well as in bones and red blood cells (Zakin and Boyer, 1996) . Serum ALP significantly (p<0.05) decreases with increasing concentration of the extract, but this was not significant in groups administered with 0.60-1.20 g/kg bw (Table 3) . The low activity of alkaline phosphatase across the groups indicates that the integrity of the bile duct is intact. ALP is an indicator of biliary obstruction. The enzyme is known to regulate the secretary activities of the intrahepatic biliary epithelium (Alvaro et al., 2000; Lorke, 1983) . ALP activities are also known to be elevated in coliac and ileal diseases as well as following increases in osteoblastic events (Preussner and Harold, 2008) . ALP being an intracellular enzyme located in the epithelial cells lining the biliary duct, implies that the extract did not have significant effects on the liver and/or intestine.
Serum concentrations of albumin and total protein (Table 3) were found to be significantly increased (p<0.05) in the groups treated with 2.40 g/kg bw of the extract when compared with the control and this was also dose-dependent. This indicates that the biosynthetic abilities of the hepatocytes were not impaired by the administration of the extracts of P. aculeata. Serum protein being synthesized by the liver makes the serum total protein and albumin good makers of liver biosynthetic functions (Kirsch et al., 1968) .
The serum concentrations of urea, creatinine and uric acid were increased but not significant in the groups administered with 0.6 and 1.20 g/kg bw of the extract (Table 4 ). This suggests that the kidney function may not have been tempered by the extract at these doses. However, the concentration of serum urea was significantly (p<0.05) increased in the groups treated with 1.80 and 2.40 g/kg bw of the extract. Several studies have reported elevated levels of creatinine and urea in cases of injuries to the kidney tissues (Braide and Anika, 2009; Aba and Asuzu, 2015) . Uric acid and creatinine concentration were also significantly (p<0.05) elevated in groups treated with 1.80 and 2.40 g/kg bw of the aqueous extract. Therefore, at the doses above 1.80 g/kg bw the extract could be toxic and detrimental to the kidneys. 
